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[57] ABSTRACT 

In a terminal apparatus for displaying a natural image 
on a display unit and sending the natural image to an- 
other terminal apparatus, the terminal apparatus in* 
eludes: only one storage unit provided in common for 
storing RGB data, luminance/color difference data and 
compression data, the RGB data, and compression data 
being obtained by compressing the luminance/color 
difference data under a predetermined method; a 
switching unit operatively connected to the storage unit 
for switching content of display on the display unit from 
the RGB data stored in the storage unit to other image 
data not stored in the storage unit when the RGB data 
is converted to the luminance/color difference data and 
the luminance/color difference data is converted to the 
compression data; and a control unit operatively con- 
nected to the storage unit, switching unit and transmis- 
sion unit through bus lines for reading out the RGB data 
from the storage unit, converting the RGB data to the 
luminance/color difference data, storing the luminan- 
ce/color difference data into the storage unit, and com- 
pressing the luminance/color difference data to the 
compression data after read out from the storage unit, 
further, for controlling switching operation of the 
switching unit. 

8 Claims, 9 Drawing Sheets 
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Fig. 2 



IN 



(IMAGE 
VDATA 



) 



BUS^ 



\7 



21 

£_ 

CONTROL 
UNIT 



1 



22 



STORAGE 
U NIT 



24 



TRANSMISSION 
UNIT 



SWITCHING 
UNIT 




-ff- 



26 



LDISPLAY 




06/23/2004, EAST Version: 1.4.1 



t 1 

U.S. Patent May 24, 1994 Sheet 3 of 9 5,315,702 



Fig. 3 
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Fig. 4A 
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Fig. 5 A 
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Fig. 5B 
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Fig. 5 C 
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Fig. 7 
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with a Lismission function for sending una ge data to luminance/color difference data to 

Mother terminal apparatus, more particularly, it relates ^™ sion data after read out from the storage unrt, 
rantoSovemenrofaterminalapparamsprov^m ^SSTtor controlling switching operation of the 

for example, a ^^*SMw -itcmng unit 

natural image, such as a photo, to another DESCRIPTION OF THE DRAWINGS 
apparatus. . . 

«s is widely utilized in digital communication net- J^, 1 "^" ^ transmission function; 

rt25^«™0 rt ^iSS , 2 ^iK-Sc block diagram of a terminal 

M Network). Some types o personaj ea-jw.* ^ * * a t „^ mkm Action according to the 

S3£ ^^^^iSS? 20 ^0 hematic block diagram of a terminal 
&Majt!tS JSiSiiSt apSSu! IS* to an embod^ent of *e present 
£ funcSn whichUes it ^^tn^ to 4C are views for explaining conversion 

pictures is useful. ^ «^;JSSdSS- » Jg£££wB data to the compression data con- 
tern since it is possible to display a pnoio srep lummance /color difference data; 
Pl ?- ™i S uch a terminal apparatus comprises a piGS. 5A to 5C are basic flowcharts for explaining 

In L^dta the ta*S e t0 operation of a terminal apparatus shown in FIG. 3; 

transmission means fo * nd *| ^ for storing 6 „ , detailed flowcbart for explarmng conver- 

other termm^ at £««JJ^ g t di lay me ans for 30 ^ RGB datato lumin ance/color difference £ata 
tSff^ESta transUed and for ^"wn in FIGS. 4A to 4C and shown by step 8 in FIG. 

S&£ *^£^^£5SfS 5B ^ 7 „ . ^tailed flowchart for explaining a com- 
means for controlling the storage mu. m ^ /color difference data shown m 

^ATKSU^i^-^^^a 35 S^TandshownbystepPinFIGSB; 
the natural image « .stored in tta storage ;~g*™ DESCRIPTION OF THE PREFERRED 

(red, green, blue) data, and ' RGB datt is d«P ay wt* EMBODIMENTS 

^ffil^iSS^P^.*- Before describing the preferred embodiments, an 

5S5dSftS5S£T» luminance/color difference 40 JJ^ ^ of , conventional terminal 

data The luminance/color difference data is com- ^ with a transmission function. 

Setsedand stored in the storage means, and the trans- W j fc a scherflat ic block diagram of a conventional 

En means then sends the compression data to an- with transm.ss.onl unctton to 

other terminal apparatus. . FIG . 1, reference number 11 denotes a «**»« ~ 

ItowSS there is problem with the storage means in 45 ' ^ ^ a contro , umt( 14 a trm- 

view Tf effective utilization of memory capac.ty as ^^^^IS^y^f^^^^ 

explained hereinafter. denotes a display unit, but "ptay un« 16 b 

SUMMARY OF THE INVENTION P^^^ 

ter^afa^^ 

Stag image data to another terminal apparatus, and J*^ 9^ g ^ scanner or „ external storage 

enabling reduction of memory capacity. d ^ d tored m the first storage unit 12 as RtrB 

to accordance with the present invention, there » «™ on ^ d , , 15 

prJvioeTa terminal apparatus for W*™"™* * TconL. the content thereof, and the RGB ^data, . 

Lage on a display unit and sending the natural mage to ^ t0 lumina „ce/color difference data. The 

termini apparatus^ ^including only °« storage ^^/color difference data is "«f^»™" 

unit provided in common for stormg RGB data, , lumi &ansmission efficiency and is stored in the second 

^nceVcolor difference data and compression data, *e J^™ w ^ ^ ^trd of the conttol unit 11 
being obtained by scanning the natural im- 60 ««tff ™ the RGB data is stored in the first storage 

^taBto^cdordil^dmbeing.^ ^1 2 and ^ compression data obtained from the 
of converting the RGB data, and compression data «*: jfference data is stored in the second 

££ obtained by compressing the to*"*^*^ SoTgTSnit 13 The compression data is transmitted to 
deference data under a predetermined «*°*-J» S ^ 16 on the reception side through the 
Sling unit operatives connected to Ae storage unit 65 J^JgJ^™ u ^ this case , the image data is also 
tSS^c^^^J^^^ display unit 15 during transmission to 

SIS— tft'J^iWS.- 2 - Jtherterminalapparatus. 
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As is obvious from the dLng. two storageun^ £2 J^^JK2i2S 2USSSt£ ^£ 
and 13 are independently provided for storing *e RGB the con ^ r ^ , ^ RGB ^ stoied in the 

5L and the compression data obtained f ~ m *^T" « I displayed on the display unit 25 

nance/color difference data, respective*. Aworiwg. ^J^JJcnU unit 33 to confirm whether or not 
a large memory-capacity is necessar) r-for storing these .3 . .JwBg^iPgg ^^.rqb 
oa* Particularly, the RGB data and jta tan- J^^^SS, the luminSnce/color differ- 
color difference data for the natural image Jato u thw mx> ^ ^ ^ 

large memory capacity because for stonng color mfor- ence ^^^^^ efficiency. Thedeteded 
^ "rminal apparatus with a transmission function for ,0 process is explained by a flowchart shown m FIGS. 5A 
displaying the natural image and sending »° to4Careviews for explaining conversion 

"ISSJSS. Accordinglf, the terminal £ g"^, reference number 47 denotes an are. of the 

Smoression data^ Further, the switching urat 23 is e(mMa foro ula. Further, the lumu^ce/color d tf- 
p^vrdCwi^hmg the content of the display^ 30 M **Y.C>t«Ci*~™«^~g~ 
hW d ate desired from the reception side is read out ^ b ^ the conventional 9™!**?%™ 

f^m the color scanner or the external storage device GBTC method, the image date is divided into a 

aTstore d rthe1^age unit 22 as the RGB data. The rf Wocks ttC h having NXN pixels, the g«da- 

RGB dau b displayed^n the display unit 25 through P* of \^ Wock h detennined j «ori«e^*te 
the switching unit 23 to confirm the content of the 35 chmge rate 0 f the gradation m the block, and the bUx* 
S^TdS After confirmation, the RGB data is con- m with the representative grada- 

verted to the luminance/color difference data and tion value m that block. . „ ft i,,i„„ut 
rtored in the same storage unit 22 after compression ^ , st0 e configuratton of Ae input 

S the control of the control unit 21. The compres- ^ ^ the RGB ^ m ^ video RAM. Under 
S dW obtained from the luminance/color difference 40 « ^ fce cpu 31f Mch line m of the RGB date 

£> ^ transmitted to another terminal apparatus 2« ne ^ fr om ^ ^ ram, and the read date is 
Sough ^transmission unit 24 under the control of t0 ^ lumma „ ce data Y and the color d«Ter- 

the control unit 21. In this case, the con rol unit 21 ^ C r, then the Iwmnance data Y and the 

toc^ons to convert the RGB data to the lumm^ce/ ^^^^c* and Cr are stored in the R,G, 

color difference data, to compress the 45 and B-areas of the just read-out RGB data, 

difference date, to update the storage unit 22 from the $ configuration of the lumi- 

rSb daw To the luminance/color difference data, and y ^ ^ ^ dijTer e„ce date Cb and Cr in 

to transmit the compressed luminance/color Aft""* the ^ ram 32 after above conversion. In this ; case. 

Sate to another terminal apparatus. Accordingly, ««ce ^c^dffl^d^Cb^Ooojwb-tf^ 

^agc unit 22 can be used in common foi ^stonng *e 50 ^ nG 4R Accordingly , the renaming 

RGB data, the luminance/color difference data and the of 45 and 46 are vacant. In the present invention, 

compression data, it is not necessary to provide a mem- ™ ^ ^ to obtaine d the compres- 

ory having large capacity so that memory capacity can ^ ^ ^ lumlnanC e data Y and the 

^afis a schematic block diagram of a terminal 55 ™%«%Zo"?™>t™**™«°° of - com- 

apparatus according to an embodiment of the present As ^ ta FIG. 4B. tat. the color 

invention. In FIG. 3, reference number 31 denotes a P & to stored m the vacant ***** 

Antral processing unit CPU as the contro !«*»• resscd from four lines to three lines. Second, 

vtdeo RAM (random access memory) as * ^ storage ^, or ^rence date Cb is stored in the Cr date area 

unit, 33 a display switching circuit as the switchmgj m , 60 tne ^ ^ ^pressed from four luies 

and 34 a transmitter as the transmission unit. Further, w ^ UnK Final , Vi ^ luminance data Y is stored m 

reference number 35 denotes a ^^"^l^ ^ Cb date area which was already read out after being 

board and 37 a disk memory DASD as the external w ^ ^ ^ ^ ^ fiye ^ 

storage unit. , fnr Accordingly, the storage configuration in the video 

Tteu n v^«P^^*.^r Un £^^ RAMS is shown in FIG. 4C, and this compression 

example, the sales catalog required oW« transrmtted to another terminal apparatus (recep- 

scanned by the color scanner by ^^f*^ S on ^e) through the transmitter 34. Further, this corn- 
board at the transmission side. The scannea aaia 
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preS sion data is denied to the RGB data o,, the u -o^Ho^er J steps 7 and 9^eu JT- 

sion and a Bag F2 indicating the datastorage : areset to in « G ^* B ^ pu rforms ^ GBTC calculation 

"0" (step X), and the clear state of ^J"*^ ^Jjg ^fcolor difference data Cr stored to the 

displayed on the display apparatus (step 2). When fte ^V B 45 ^ FIG . 4B from line 1 to 4 (m=4) and 

color scanner 35 reads the original picture (step 3), the ™™°*?™~£ 0 n ^ ^ Ld, <(>l and 4>2. Where, for 
RGB dateread from the scanner is stored in the video 10 * p ^ d ^=8000 bytes, and *1 and 

RAM (step 4). After displaying the RGB data on the "Tf*% " 

display apparatus, the CPU 31 waits for a key^peraton <p2- WW oyi ^ tion ^ te written into the 

or not the key-operation »J<g««* g- » "{H , 5 £7 he data La is written into the area 5, the dataLd into 
operation is not performed (INPUT SCAN DATA), 15 «, tne at mt o the area 7 and the data «>2 

^tpTct^^l^^ut^c^^^ S^Seal.One*areacontains32kbytes. . 
tion. If a key-operation is performed (PAJATBANS- mto tne ^ ^ QBTC ^^on 

MIT), the data transmission and storage operatton are IJ"**^ ^ difference data Cb stored m the 
started. In this case, the data mmumt^n and VjJ» FIG. 4B from line 1 to 4 (m-4) and 

the data store flag F2 are set to ^J^J^ 20 Station data La, Ld, +1 and <|>2. Where, for 
scanned data (RGB data) is stored the videc RAM w owam p ^=8000 bytes, and <(.l and 

and the stored RGB data is converted to the luminan- ^P l * 

Scolor difference data (step 8). The ^S.Rove separation daU is written into the 

difference data is compressed £ i«wd«« ™J * e V aca^ mea from 1 to 4 fa. the memory area 45 in FIG. 
GBTC method (step 9). The CPU 31 judges whether or 25 vacamar ^ ^ ^ t A 

not the flag Fl is set to "1" (step 10). When 1 *e flag . Fl S^toto the area 2, the data +1 into the area 3 and 
is "1" (YES), the compression data stored m he video date W got 3J kbytes 

RAM is transferred to another terming 26 («ep 11 > te m ™ vatom the GBTC calculation 
Nat. the CPU 31 judges whether or no flag f2 » J^g^ lumman ^ dat a Y stored in the memory 
set to "1" (step 12). When the flag F2 is " <^S), the 30 regardmg w* ^ f ^ $ (m=g) ^ btams 

compression data is stored in the external memory 37 » L ^ +1 ^ w6 d ij. Where, for ex- 

(step 13), and the CPU waits for the key-operanon («ep sepwa ion <* ^ = ^ Md 
14). Next, the CPU judges ^whether or & k ^ 'and dij =64000 bytes. Further, "dij" denotes the 

^U^(orm^^.^^^^ gg^J b J tweai Representative gradation value 
is instructed by the key-operation (step ^16), the desig ouie 

nated image (compression data) is read out from Ae j n " * above separation data is written into the 
external memory 37 (step 17). The CPU converts the J^^^mTSfS, At ffiC mory area 46 in FIG. 
compression data to the RGB data (step 18) and fce vacam area rr ^ ^ ^ ^ ^ 

RGB data is displayed on the d.splay Mte » Ttan ^ ^ ^ ^ ^ 3 ^ 
STS^.^ rda.^intothearea.andthedatad.intotheareas 

whether or not the key-operation is P erform . ed r ( ^2 ^ e many features and advantages of the invention 

When another image is require^ ^«?^!™a JJpTm from the detailed specification and thus ,t 

(step 22), the data transmission flag Fl is set to 1 ana are iapp appended claims to cover all such 

he operation returns to the first step 1 step 23) 45 ?*«g^£J»£ of ^ invention which fall 

Fia 6 is a detailed flowchart for explaining conver- »^££J?Jftt Ld scope thereof. Further, since 

sion from the RGB ^™°£™££g% ^SSons and changes will nadily occur 

ence data shown in FIGS. 4A to 4 B and jbmn 1 by step num fc ^ desire{ , tQ ^ ^ 

8 in FIG. 5B. In FIG. 6, in the uutial Hate, RG B JJJSon ^ construction and operation illus- 

data is read out from the video RAM (step 2) 1 and Icon- ^ apparatus for displaying a natural image 
verted to the luminance/color difference jdjMjP £ » J^^y um f ^ sending said natural image to 

Next, the converted luminanw ; data 00 is written mto apparatus, comprising: 

the memory area 44 from "m" hues until ^ n do s in 0 rage means for storing RGB data, lumi- 

FIG. 4B (step 4). The CPU judges whether or not the ^^/^ifrerence dau and compression data^ 

number of the lines "m" is odd (step 5). When m is nan scawjing ^ 

odd (YES), the converted color Terence data Cb and 60 said lurninance/color difference 

Cr is written into the memory areas 45 and 46 m FIG n | ^ ^ RGB data, 

4B (step 6). In this case, the data is written from hne 1 „„d comoression data being obtained by compress- 

fo(m + P l)/2. When «m" is even. £ S lummanct/color difference data under a 

1 to m/2. Next, the ^ judges whether thenumber of ^ determined me thod; 

dots "n" is 640 dots (rtep 7) Wher , "n « W the dot 65 J«d«e w ^ 

«„■■ is returned to "1" (step 8> Further^ the gU^dgo sw. g^ rf d 

whether or not the number of lmes m Iplay unit from said RGB data stored in said 

When "m" is 400, the conversion and storage operation v j 
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storage means to image data not stored in said * Al ^?^" , *^?j^£Z^ 

storaie means when said RGB data is converted to said apparatus further comprises bus lines opmwely 

sl?d luminance/color difference data and said lumi- connecting said control means to ^ "^e means, 

nwce/color difference data is converted to said said switching means and said ransmiss or 'means 

na : )J . 5 4. A terminal apparatus as claimed in claim 1, wherein 

cSSSSS^Sit, connected to said storage said terminal apparatus further compr^ «, external 

saW switching means for reading out storage means for stonng a plurality of said compres- 

said RGB data from said storage means, converting siondata. „,w-i„ 

S RGB data to said lumimmce/color difference 5. A terminal ^^^^^J^J^ 

data, storing said luminance/color difference data 10 said predetermined method is a GBTC (generalized 

intnoaidstorase means, and compressing said lumi- block truncation) method. 

^c£?S£Z data to'said impression 6.A tenninal apparatus as 

dato after read out from said storage means, fur- said storage means is a video RAM (random access 

S&IS^ 8WitChi " 8 ^ ^ I* 

2 Aterminal apparatus as claimed in claim 1, wherein said control means is a microp rooessor 

said terminal ap^atus further comprises transmission 8. 

m^To^rative^Tconnected to said storage means and said apparatus further comprises bus Unes opei raUveJy 

ZFcMnmL for transmitting said "compression connecting said control means to said storage means 

data stored in said storage means to the another terminal 20 and said switching means. ^ ^ ^ 
apparatus under control of said control means. 
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